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The Perchforitfe Discharge T«f t for Examining Thyroid
Function in Rat*

CHWJTOPHS* K. ATTEKWIIL, Peru GQUINS, CAROL G. BROWN, AND
RACMO.F. HARIANO •

A p«rcMo/«to di*charg c twt was developed for rttt to detect changes in the ttiy-
ro<dil fodidc accumulation and org*ntfteaiton mech«nijmf . ftats were entreated
WHb compounds that liter thyroid function by .different mechanisms: SKftf 93479
(an HrtntafOnbt Ait enhances pituitary thyroid stimutatfflf hormone drive by
increasing thyroid hormone clearance) end propytthlouradl (an Inhibitor of Iodide
organffication). Six hour; following administration of ™l, either potuf̂ um perch-
lorete (10 ml/kg x 2.5 min) or *afln» wu given l.p. Perchlorate t ignlftcimly re-
ductd d*e thyroid: Wood '**! r«tloinpropylthlour>c<l-trettcd rwfbuihad no «ff«ct
in that « pretr*tted with SKAf S9479, Indkating in todMe orpnlfkatibn block In
die former. At the s*me time thyroid*! radiotodide accumultllon In 5K4F 9347»-
trvatfd ntts (no perchlorit*) wif enhanced/ vvhcrecs th«t In
tr«ai«d wtirMli (no pcrchlorate} wu depressed.

Perehterate tort; Thyroid; Kit

INTRODUCTtON .
The eHidency of the thyroid iodide orgartffte*tlon mechwiUm in nuin cun be

monitored by the perehlontte dlschtne test for conditions *uch f4 Htshlmoto's
disease (Cray et al., 1974; Hlldltch et •!., I960) and for assetf ment of the eWective-
ness of carbimazote (Low et a)., 1S79). Perehtonttt I* a competitive Inhibitor of
thyroidal iodide transport (Halmi et «!., 1956), «nd If free iodfde Is backed up within
the thyroid cells following perchlonte admlnistimtlon, There Is « dirfuslonal dis-
charge of iodide. For investigation of the possible anthhyrdd actions of drugs, such
a test would be useful In rodents, in tM» srudy we have developed the test for nits
to act as an Indicator of both thyrofd iodide accumulation and prgvifffcation effi*
ciency. Two drug* were Investigated: 1) SK&F 93479, end Hj antagonistthtt increase*
thyroxfne clearance from the druilttton and thus thyroid stimulating hormone
(TSH) drive to th« thyroid gland (Indirect action on the thvrofd gland (Brown et al.,
I986a)]; and 2) propylthlouracil (PTU) an inhibitor of the thyroidal peroxidase en-
zyme (direct amfthyrold action on the gland). •
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METHODS .
Orug PreUeatment
The SK&F Wistar rats were treated with either distilled water (2 ml p.o.), PTU (SO

tng/rat p.o.), or SK&F 93479 (1 grtcg p.o.V for 7 days. At 24 hr following the last dose,
perchlorate discharge ctudlet were performed. The structure of SlC&F 93479 is as
follows:

[,-NMc,

Perchlorate Discharge Test
At time .«• 0 mln all rats were dosed With i jiCl ml noo pi, l.p., Amersham in-

ternational pic). After 6 hr, each drug-treated group y*as divided into two subset],
one of which received saline (t.p.) and the other, potaisitim perchlorate (KQO4).
After 2.5 min (see below) rats were ucrtfied; a 1-ml blood sample we* taken from
the posterior vena cava; and the thyroids were removed, weighed, and counted
(see Figure 1 for flowdiagram). The thyroid : blood ̂ 1 (T-. B) ratio was then calculated
as counts per minute per gram of ttoue p*r mlNtliter of blood.

Optimization efTett •
Following admirustration of wl to rats for 0-9 hr, there was a progressive In*

creese in tnyroidal radiotodide accumulation wfth time (Table 1) with no maximum
achieved within 9 hr, A 6-hr time point was chosen for most of the subsequent

DAY 1-7;

DAY 8; I « 0

DAY I; I m C Hr»

PAY a-, i
2.* mini

BO momAT PTU p«. 1 tf/Kg 13479 p.e.!
/^sT • 7^T _/N!^

Couni
Blood

. Count
81600a

ThyroMs

Count
Blood

ThyroW»

"&

count
Blood
i

T»iyrOM«

KCIOU
U.

CotiAt
Blood• a

ThyraUs

Count
Stood

• 4
Thyroids'

Rat p«rchlonte4ifcharfetett method.



201

YAM* 1 Tin* Cowrie of "*lodM« Accumubdon
'

m(tUno*yiCM

3.0 1Z01 * 1.0 6
«.0» rt.70s3.fl »
».o ______ a J4 A s J ____ i

•Count* Mr m<nuwpor|*am •««•*«(• per mOtaiteraf blood.
' T l i n c h O o f o r M *

TABU 2 Cfr>et of PcrcMofil* Dot* l«v»l on ^ Upbk* by th« IUI Thyroid
<3~ or S-Hr AcicvmoCmon) ________ • ____ •
riRCHlOIMf I OOM .

(MC/ICC) On«« 4-m *°I AoeuMUbmox* T^*"*! AeeuMuutnoK*
AT* >««• tyuoioitvooe lUtio* Tmwp.-pvoop lUnu*

"

2Sgo t.a> tt o.y

U.K ± 03
tJSxli
TJX*. 14 1171*1.4

- +1 Hf;n - f-« at* p* foup.
• Counts DOT mbnnt p«r |ff*(n «f thyroid p«» mllCTfMr of blood.
1 Oofc chottn tor futufr worte.

TABUS Effect of r«TtWorH*7ttM on R«*oJ«dld«DUe»vus«fcriltolU»7Iir»oM
Clltid* . . • ' .

IBOO«tMtH)

o • ' 100
Control 1.0 ' 1094

2J» 9^2
S.O W4f
0 100

PTU 7JJ 110J
lMmg*ilp.o.Jp*rd»y X7ctty» U* 4JJ

_________________ t.0 _________ . JOJ

• ieao« ilo*« -; 10

r



203 C. 1C. AtterwOI «* «!.

C No adM(on«I tarabtffnt
B 10 mo/kg KCIO,
*» IXO01

FIGURE 2. Effect of petaiihan percMonte on *"! discharge from the thyroid glands of rate
pretrmted with SKUF 99m f«00 ing/kg x r.rf*r*> or PTU (SO mgm« x *• 4«yi). At 84 tw
foNaWfag the test 4e*e, eadt treatment group wu divided Into two tubs els (n * »-lO), and
both were given '"I (1 j*CQ. Aflet «-hr, one «ubset («p«<i Mctogratn) was given fsOne 1-p.,
and the other (filled histogram) was given KC1O« (10 mg/fcg i.p.); 15 rain later, tat* were
fcHfed, thyroid* were removed, wetgietf. and counted, and a sample of blood was a>w
counted. R«*vtt* are expreMMt as pcrcvnltget of T: • nda * 5.O. of ratt gfvwi ICCK>« agibul
subset not receiving KCIO*. Stattttk* were performed «(Hts.Stiidenrf l-tett (unpajreol.

studies. Different dose* of KCfO« (5-50 mg/kg) werefirst tested for effectiveness In
inhibiting Iodide accumulation (3- and 6-hr accumulation) where att doses of perch-
lorate blocked ^ uptake with 10 mg/kg appearing to be die dose, producing the
maxtmum effect (Table 2). Beyond the 10-to zs^g/kg plateau, a further nonspecific
decrease>«vas scan (perchloraie exposure for 1. hr was used in these studies). 0*tng '
10 mg/kg KCIO4 the optimum time for thyroida! exposure to perchlorate was ex-
amined (Table 3). After 1 rnin no discharge of '"I from either control or Pry-treated
rats occurred, but following 2-5 mln there vyu a large raduction (60%) in ':35I ac-
cumulation by thyroids from PTU-treeted rats, where because of iodide organiti-
catiori bfock one would expect a perchlorate-induccd discharge.

WSUVTS .

. Control rats showed no significant reduction in thyrofdal radlofodfde accuma-
latlon (Figure 2) on administration of KGO«. In contrast. PTU led 10 a targe '̂l
discharge when perchlorate w«s given (Figure 2). Comparing ihe absolute T:B ia*'
r&tiO for the PTU subset not receiving KCIO* (T;B - 237J & 26.5 cpm/g/ml, a -
«) againct control rats not receiving perchlorate CT:B *- 2145.6 « 175.6 Cpm/g/ml;
ri = 8), there was also a marked reduction fn wt accumulation. The perchloraie

T:
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discharge test ihowed no differences between rats pretreated with 5K&F 93479 and
control* {Figure 2), but again data frorn.aniin*!* net receiving p«rchlorat« Indicated
an enhancement of thycoidil '**! accumulating ability due to SK&F 93479 treatment
(TiB - 3428 z 263.8 epm/fc/ml, n « «; p < O.Ol significantly different from controls).

DISCUSSION .
ft has been shown hew that the percWorate discharge tan is potentially useful

for detecting simultaneous changes tn the ability of .the rat thyroid gland to accu-
mulate and organify Iodide. Optimal parameters for wee of this test tn rats have
be«n defined («~hr **l accumulation time; 10 mg/lcg {.p. KCtO4 dose; 2.5-min KCIO«

. exposure time). Following KGO4 administration to control rats, theft was no dis-
charge of radioactivity from die thyroid cells, which suggested that after a 6-hr
period virtually all the accumulated radlolodide had bv«n organised into thyroid
hormone. In contrast, PTU treatment, which Inhibits the. thyrotdal peroxidase en-
*ym«, caused a large perchlorat+*!nduced discharge of free radioiodlde tram the
follicular epithelial cells. Although this treatment increases TSH drive to the thyroid
gland and thus cellular activity, (he absolute ***! accumulation was tower since ac-
cumulated iodide is not retained within the cells- The SK&F 93479 treatment In-
creases peripheral thyroxine clearance In rats, thus enhancing pituitary TSH drive
to the thyroid cells and concomitant radioiodide accumulation (Brown et at., 1986a).
In this, case, however, perchlbrate administration did not cause a radioiodide dis-
charge Indicating norm*! iodide organisation. This result Is consistent with ob-
servations that SKltF 93479 treatment does not Inhibit iodide organJficatfon tn vitro
by cultured porcine thyrocytes (Brown et al., 19Mb}. Thus, the potential of this test
to reveal fodlde organlfication defects in rati following drug treatment has been
demonstrated, as has the ability to differentiate between agents having direct or
indirect lexicological effects on .the rat thyroid gland. •
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